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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments filed 5/21/2007 have been fully considered. 

2. Regarding the objections to the drawings and the claims, the amendments submitted by 
the applicant on 5/21/2007 overcome all objections and these are therefore withdrawn. 

3. Regarding the rejection of claims 1, 2, and 4-6 under 35 U.S.C. 102(b) as being 
anticipated by Nishiki et al. (U.S. Patent No. 5,799,812), the applicants arguments are 
persuasive. Therefore, these rejections are withdrawn. 

4. Regarding the rejection of all claims under 35 U.S.C. 103(a), the applicant argues that 
there is no motivation to combine Woo (U.S. Pub. No. 2002/0122143) and Chang (EP 0827190 
A2). These arguments are not persuasive. As discussed in the prior office action, the 
conductive bump taught by Chang allows a bond to be made with low bonding force, greatly 
reduces the force tending to separate the connections after bonding, and results in extremely 
reliable physical and electrical connections between the integrated circuit element and the 
substrate (Chang, col. 2, lines 29-34). These benefits provide the motivation that would have 
made it obvious to one of ordinary skill in the art at the time of the invention to modify the 
teachings of Woo using the conductive bump taught by Chang. 

5. On page 12, paragraphs 3 and 4, the applicant argues that the formation of conductive 
bumps would complicate the manufacturing process and work against the objectives of Woo. 
This is not persuasive. Even if the manufacturing process became more complex, one of 
ordinary skill in the art would still be motivated to form the conductive bumps taught by Chang 
in order to attain more reliable physical and electrical connections. The modification would not 
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require the alteration of the transparent gate and data pad links taught by Woo, and therefore 
would not work against the objective of Woo to provide an optical path so that light can be 
incident on a photo-hardening sealant applied for bonding the first and second substrates 
([0032]). 

6. The applicant also argues (pg. 1 3) that neither Woo nor Chang suggests that the width of 
the protrusion member should be less than or equal to a width of an electrode of a driving IC 
chip. However, as shown in Fig. 16 and Fig. 17 of Chang, the protrusion (32) has a width 
smaller than that of an electrode (26) of the driving IC (30). Though the drawings are not 
necessarily to scale, the relative sizes of structures in close proximity is ascertainable. The 
electrodes of the driving IC are shown to overextend the edges of the protrusion. Therefore, one 
of ordinary skill in the art would understand the drawings to indicate that the width of the 
protrusion is less than the width of an electrode of the driving IC. 

7. Furthermore, Hatada et al. (U.S. Patent No. 5,089,750) suggests the use of an insulating 
resin for bonding the IC electrodes and the signal electrodes. In this case, the protrusion would 
be brought into direct contact with the IC electrode. In order to effect the most reliable 
connection, one of ordinary skill in the art would maximize the contact area between the 
protrusion and the IC electrode. Because the protrusion is flexible, the contacting surface area of 
its electrode could change. Therefore, providing an IC driving electrode with a width at least as 
wide as that of the protrusion would maximize the contact area including any change (increase) 
in the contact area of the protrusion member. 

Drawings 

8. The drawings were received on 5/21/2007. These drawings are acceptable. 
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Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. Claims 1-13 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Woo 
et al. (U.S. Pub. No. 2002/0122143) in view of Chang (EP 0827190 A2) and Hatada et al. (U.S. 
Patent No. 5 5 089 5 750). 

1 1 . Regarding claim 1 , Woo et al. teaches a thin film transistor substrate (21 , Fig. 5) 
comprising: 

• A plurality of electrode pads (GP1, GP2, DPI, DP2, etc. Fig. 3) disposed on end 
portions of gate lines (Gl , G2, etc.) and data lines (Dl, D2, etc.) to be electrically 
connected to a driving integrated circuit ([0049], lines 1-2). 

12. Woo et al. does not disclose: 

• A conductive bump including a protrusion member disposed on the electrode pad 
with a predetermined thickness and a conductive coating layer disposed on the 
protrusion member to be electrically connected to the electrode pad, the 
conductive bump being electrically connected to a driving integrated circuit (IC) 
using a non-conductive resin, wherein the driving IC applies a predetermined 
signal to the electrode pad, and wherein a width of the protrusion member is 
smaller than or equal to a width of the electrode of the driving IC. 
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13. However, Chang discloses a conductive bump (Fig. 1 A) including a protrusion member 
(32) disposed on the electrode pad (26) with a predetermined thickness and a conductive coating 
layer (36) disposed on the protrusion member, the conductive bump being electrically connected 
to the electrode pad, the conductive bump being electrically connected to a driving IC (col; 2, 
lines 37-39), and wherein a width of the protrusion member (32) is smaller than or equal to a 
width of the electrode of the driving IC (see Fig. 15). This configuration allows a bond to be 
made with low bonding force, greatly reduces the force tending to separate the connections after 
bonding, and results in extremely reliable physical and electrical connections between the 
integrated circuit element and the substrate (col. 2, lines 29-34). 

14. It would -have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the device taught by Woo et al. using the conductive bump taught by Chang 
in order to create, for instance, extremely reliable physical and electrical connections between 
the integrated circuit element and the substrate. 

15. Chang suggests bonding can be done using a non-conductive adhesive between the IC 
and the substrate (abstract, lines 13-16). 

16. Hatada et al. suggests that the use of an insulating resin for providing the connection 
between the IC and the substrate prevents leakage between adjacent leads and adjacent 
electrodes so that the pitch of the electrodes may be reduced (col. 2, lines 8-12). 

17. It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the device taught by Woo et al. and Chang using the non-conductive resin 
taught by Hatada et al. in order to prevent leakage between adjacent electrodes. 
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18. In this case, the protrusion would be brought into direct contact with the IC electrode. In 
order to effect the most reliable connection, one of ordinary skill in the art would maximize the 
contact area between the protrusion and the IC electrode. Because the protrusion is flexible, the 
contacting surface area of its electrode could change. Therefore, providing an IC driving 
electrode with a width at least as wide as that of the protrusion would maximize the contact area 
including any change (increase) in the contact area of the protrusion member. 

19. Therefore, claim 1 is unpatentable. 

20. Regarding claim 2, Chang teaches the protrusion member (32, Fig. 1 A) is disposed on the 
electrode pad (26) such that a peripheral portion of the electrode pad is exposed. 

21. Therefore, claim 2 is unpatentable. 

22. Regarding claim 3, Chang teaches that the protrusion member comprises and embossing 
pattern on an upper surface thereof (Fig. 3). 

23. Therefore, claim 3 is unpatentable. 

24. Regarding claim 4, Chang teaches that the protrusion member (32) comprises a plurality 
of projections (Fig. 4) spaced apart by a predetermined distance, a portion of the electrode pad 
being exposed through a space between the projections. 

25. Therefore, claim 4 is unpatentable. 

26. Regarding claim 5, Woo et al. teaches forming a gate line (Gl), a data line (Dl), and a 
plurality of electrode pads (GP1, DPI) disposed on the end portions of the gate and data lines. 

27. Woo does not teach forming a conductive bump including a protrusion member disposed 
on the electrode pad with a predetermined thickness and a conductive coating layer disposed on 
the protrusion member to be electrically connected to the electrode pad, the conductive bump 
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being electrically connected to an electrode of a driving integrated circuit (IC) that applies a 
predetermined signal to the electrode pad by using a non-conductive resin. 

28. However, Chang discloses a conductive bump (Fig. 1 A) including a protrusion member 
(32) disposed on the electrode pad (26) with a predetermined thickness and a conductive coating 
layer (36) disposed on the protrusion member, the conductive bump being electrically connected 
to the electrode pad, the conductive bump being electrically connected to a driving IC (col. 2, 
lines 37-39), and wherein a width of the protrusion member (32) is smaller than or equal to a 
width of the electrode of the driving IC (see Fig. 15). This configuration allows a bond to be 
made with low bonding force, greatly reduces the force tending to separate the connections after 
bonding, and results in extremely reliable physical and electrical connections between the 
integrated circuit element and the substrate (col. 2, lines 29-34). 

29. It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the device taught by Woo et al. using the conductive bump taught by Chang 
in order to create, for instance, extremely reliable physical and electrical connections between 
the integrated circuit element and the substrate. 

30. Chang suggests bonding can be done using a non-conductive adhesive between the IC 
and the substrate (abstract, lines 13-16). 

31 . Hatada et al. suggests that the use of an insulating resin for providing the connection 
between the IC and the substrate prevents leakage between adjacent leads and adjacent 
electrodes so that the pitch of the electrodes may be reduced (col. 2, lines 8-12). 
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32. It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the device taught by Woo et al. and Chang using the non-conductive resin 
taught by Hatada et al. in order to prevent leakage between adjacent electrodes. 

33. In this case, the protrusion would be brought into direct contact with the IC electrode. In 
order to effect the most reliable connection, one of ordinary skill in the art would maximize the 
contact area between the protrusion and the IC electrode. Because the protrusion is flexible, the 
contacting surface area of its electrode could change. Therefore, providing an IC driving 
electrode with a width at least as wide as that of the protrusion would maximize the contact area 
including any change (increase) in the contact area of the protrusion member. 

34. Therefore, claim 5 is unpatentable. 

35. Regarding claim 6, Chang teaches forming the conductive bump by: 

• Forming a photoresist organic layer (32) on the electrode pad (26; see Fig. 9B). 

• Patterning the photoresist organic layer to form a protrusion member (Fig. 9C). 

• Forming a conductive layer covering the protrusion member (Fig. 9D). 

• Patterning the conductive layer to form a conductive coating layer on the 
protrusion member, the conductive coating layer being electrically connected to 
the electrode pads (Fig. 9E). 

36. Therefore, claim 6 is unpatentable. 

37. Regarding claim 7, Woo et al. discloses an LCD apparatus including a pixel region (A, 
Fig. 6) having a plurality of thin film transistors (claim 12, lines 1-2), including a pad region (P, 
Fig. 6) having a plurality of electrode pads, the LCD apparatus comprising: 
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• An LCD panel ([0048], line 1) including a TFT substrate (61, shown in Fig. 6 and 
7), a color filter substrate (61a) and a liquid crystal layer (LC) interposed between 
the TFT substrate and the color filter substrate. 

• A driving IC electrically connected to the electrode pad ([0049], lines 1-2). 

• An adhering member (ACF, [0052], line 4) adhering the driving IC to the 
electrode pads (GP1, DPI, etc.). 

38. Woo et al. does not teach a protrusion member, a conductive bump disposed on the 
protrusion member, the conductive bump having a conductive coating layer that is electrically 
connected to the electrode pad. 

39. However, Chang teaches a protrusion member (32), a conductive bump disposed on the 
protrusion member (see Fig. 1 A), the conductive bump having a conductive coating layer (36) 
that is electrically connected to the electrode pad (26). 

40. This configuration allows a bond to be made with low bonding force, greately reduces the 
force tending to separate the connections after bonding, and results in extremely reliable physical 
and electrical connections between the integrated circuit element and the substrate (col. 2, lines . 
29-34). 

41 . It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the device taught by Woo et al. using the conductive bump taught by Chang 
in order to create, for instance, extremely reliable physical and electrical connections between 
the integrated circuit element and the substrate. 
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42. Hatada et al. suggests that the use of an insulating resin for providing the connection 
between the IC and the substrate prevents leakage between adjacent leads and adjacent 
electrodes so that the pitch of the electrodes may be reduced (col. 2, lines 8-12). 

43. It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the device taught by Woo et al. and Chang using the non-conductive resin 
taught by Hatada et al. in order to prevent leakage between adjacent electrodes. 

44. In this case, the protrusion would be brought into direct contact with the IC electrode. In 
order to effect the most reliable connection, one of ordinary skill in the art would maximize the 
contact area between the protrusion and the IC electrode. Because the protrusion is flexible, the 
contacting surface area of its electrode could change. Therefore, providing an IC driving 
electrode with a width at least as wide as that of the protrusion would maximize the contact area 
including any change (increase) in the contact area of the protrusion member. 

45. Therefore, claim 7 is unpatentable. 

46. Regarding claim 8, Chang teaches the protrusion member comprises an elastic organic 
material (col. 2, lines 28-29) so that the conductive bump is compressed by a distance when the 
driving IC is pressed down and is restored corresponding to the distance when the driving IC is 
released, thereby maintaining an electrical connection between the conductive bump and the 
driving IC. Because the protrusion member comprises an elastic organic material, it inherently 
has the property that pressure will compress it, but upon release of that pressure, the protrusion 
will be restored. 

47. Therefore, claim 8 is unpatentable. 
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48. Regarding claim 9, Chang teaches the protrusion member (32, Fig. 1 A) is disposed on the 
electrode pad (26) such that a peripheral portion of the electrode pad is exposed. 

49. Therefore, claim 9 is unpatentable. 

50. Regarding claim 10, Chang teaches that the protrusion member comprises and embossing 
pattern on an upper surface thereof (Fig. 3). 

5 1 . Therefore, claim 1 0 is unpatentable. 

52. Regarding claim 11, Chang teaches that the protrusion member (32) comprises a plurality 
of projections (Fig. 4) spaced apart by a predetermined distance, a portion of the electrode pad 
being exposed through a space between the projections. 

53. Therefore, claim 1 1 is unpatentable. 

54. Regarding claim 12, Hatada et al. suggests that the use of an insulating resin for 
providing the connection between the IC and the substrate prevents leakage between adjacent 
leads and adjacent electrodes so that the pitch of the electrodes may be reduced (col. 2, lines 8- 
12). Hatada et al. further teaches that the non-conductive resin may be applied by pressing the 
electrodes one to another (col. 3, lines 28-32) and by applying heat (col. 3, 36-37). 

55. Therefore, claim 12 is unpatentable. 

56. Regarding claim 13, Regarding claim 13, Woo et al. forming an LCD apparatus including 
a pixel region (A, Fig. 6) having a plurality of thin film transistors (claim 12, lines 1-2), 
including a pad region (P, Fig. 6) having a plurality of electrode pads, the method comprising: 

• Forming a TFT substrate (61, shown in Fig. 6 and 7). 

• Forming a color filter substrate (61a). 
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• Forming a liquid crystal layer (LC) interposed between the TFT substrate and the 
color filter substrate. 

• A driving IC electrically connected to the electrode pad ([0049], lines 1-2). 

57. Woo et al. does not teach a protrusion member, a conductive bump disposed on the 
protrusion member, the conductive bump having a conductive coating layer that is electrically 
connected to the electrode pad. 

58. However, Chang discloses a conductive bump (Fig. 1 A) including a protrusion member 
(32) disposed on the electrode pad (26) with a predetermined thickness and a conductive coating 
layer (36) disposed on the protrusion member, the conductive bump being electrically connected 
to the electrode pad, the conductive bump being electrically connected to a driving IC (col. 2, 
lines 37-39) and wherein a width of the protrusion member (32) is smaller than or equal to a 
width of the electrode of the driving IC (see Fig. 15). This configuration allows a bond to be 
made with low bonding force, greatly reduces the force tending to separate the connections after 
bonding, and results in extremely reliable physical and electrical connections between the 
integrated circuit element and the substrate (col. 2, lines 29-34). 

59. It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the device taught by Woo et al. using the conductive bump taught by Chang 
in order to create, for instance, extremely reliable physical and electrical connections between 
the integrated circuit element and the substrate. 

60. Hatada et al! suggests that the use of an insulating resin for providing the connection 
between the IC and the substrate prevents leakage between adjacent leads and adjacent 
electrodes so that the pitch of the electrodes may be reduced (col. 2, lines 8-12). 



Application/Control Number: 1 0/534,983 Page 1 3 

Art Unit: 2871 

61 . It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the device taught by Woo et al. and Chang using the non-conductive resin 
taught by Hatada et al. in order to prevent leakage between adjacent electrodes. 

62. In this case, the protrusion would be brought into direct contact with the IC electrode. In 
order to effect the most reliable connection, one of ordinary skill in the art would maximize the 
contact area between the protrusion and the IC electrode. Because the protrusion is flexible, the 
contacting surface area of its electrode could change. Therefore, providing an IC driving 
electrode with a width at least as wide as that of the protrusion would maximize the contact area 
including any change (increase) in the contact area of the protrusion member. 

63. Therefore, claim 13 is unpatentable. 

64. Regarding claim 1 8, Hatada et al. suggests that the use of an insulating resin for 
providing the connection between the IC and the substrate prevents leakage between adjacent 
leads and adjacent electrodes so that the pitch of the electrodes may be reduced (col. 2, lines 8- 
12). Hatada et al. further teaches that the non-conductive resin may be applied by pressing the 
electrodes one to another (col. 3, lines 28-32) and by applying heat (col. 3, 36-37). 

65. Therefore, claim 18 is unpatentable. 

66. Claims 14-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Woo et al., 
Chang, and Hatada et al. as applied to claim 13 above, and further in view of Park et al. (U.S. 
Patent No. 6,380,559). 

67. Regarding claim 14, the combination of Woo et al., Chang, and Hatada et al. teaches: 

• Forming an insulating film (Woo et al. 83, Fig. 7-8) on the entire surface of the 
substrate (61), including the pixel and pad regions. 
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• Patterning the insulation layer to form an insulating layer in the pixel region (Woo 
et al.) and patterning a photoresist organic layer to form a protrusion member (32, 
Chang) in the pad region (Chang). 

• Forming a conductive layer (36, Chang; and [0070], lines 1-5, Woo et al.) over 
the insulating layer and the protrusion member. 

• Patterning the conductive layer (36, Chang; and [0070], lines 1 -5, Woo et al.) to 
form a pixel electrode (Woo et al., [0061], lines 2-3) and a conductive coating 
layer on the protrusion member (Woo et al., [0061], lines 1-5, and Chang 36). 

68. The combination of Woo et al. and Chang is silent regarding the material used for the 
insulating film. 

69. However, Park et al. teaches that an insulation film can be replaced by a photosensitive 
organic layer (80), which avoids processing of a separate photoresist layer to pattern the 
insulation layer, thus simplifying the manufacturing process (col. 17, lines 64-67). 

70. It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the device taught by Woo et al. and Chang by using a photoresist organic 
layer to provide the insulation layer as taught by Park et al. in order to simplify the 
manufacturing process. 

71 . Therefore, claim 14 is unpatentable. 

72. Regarding claim 15, Woo et al. teaches that the conductive layer (63) of the electrode 
pads should be ITO, because such a material has better adhesive properties than a metal ([0052]). 

73. Therefore, claim 15 is unpatentable. 
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74. Regarding claim 16, Chang teaches the conductive layer (36) comprises a metal (col. 4, 
lines 1-5). Chang teaches that multiple layers of metal may be used, each to increase 
adhesiveness, to increase conductivity, and to act as a barrier layer (col. 4, lines 50-56). It 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
use a metal layer to increase adhesiveness, conductivity, or to act as a barrier. 

75. Therefore, claim 16 is unpatentable. 

76. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over the combination 
applied to claim 14 above, and further in view of Komatsu (U.S. Patent No. 6,384,888). 

77. Regarding claim 17, the combination above teaches the use of a single metal layer, as 
discussed above regarding claim 16. The combination does not teach a stack including a first 
layer of ITO or IZO and a second layer including metal. 

78. However, Komatsu teaches that the material of the pad region includes three layers, 
including two of metal and one of ITO. The layer of ITO prevents the oxidation of the lower 
metal layers, and thus reduces the contact resistance between the electrode pads and the driving 
circuits (col. 5, lines 7-16). 

79. It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to cover a metal layer taught by Chang such as in re claim 16 using the ITO layer 
taught by Komatsu in order to prevent oxidation and to reduce contact resistance between the 
electrode pads and the driving circuits. 

80. Therefore, claim 17 is unpatentable. 

Conclusion 
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10. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL, See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew Tynan whose telephone number is 571-270-1433. The 
examiner can normally be reached on Mon-Fri. 7:30-4pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on 571-272-4491 . The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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